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Evaluation on the Improvement of Equilibrium Sense Using a Virtual Bicycle System
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ABSTRACT

A quantitative evaluation of postural balance training using a virtual reality bicycle system was performed. In the
experiment, the effectiveness of virtual reality bicycle system on postural balance training was analyzed with four male
subjects in their twenties. The parameters measured during cycling were cycling time, average velocity, number of times
subject deviated from path, and weight shift. Those parameters were evaluated for the quantification of the extent of control.
We also measured the parameters on postural control capability after 5th trial and 10th trial in a balance testing system with a
force plate to find out the effectiveness of the training. In the balance test with force plate, it was found out that the weight
shift was almost zero and the deviation from the target trace reduced significantly after the training with the virtual cycle. The
result showed that the virtual bic}cle system was an effective system as a rehabilitation training device.
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Fig. 1 A training system for postural control
rehabilitation
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Fig. 2 Block diagram of the virtual bicycle simulator
software
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Fig. 4 Balance plate and definition of the measured
variable

Ay o
o s {\QN‘ g“«w;)

Fig. 5 Evaluation programs
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Fig. 6 The training mode of three types using virtual
bicycle stimulator:
(a) Non-visual feedback (b) Visual feedback of the weight
shift (¢) Visual feedback of the center of pressure
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Fig. 7 Experimental procedure
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Fig. 8 Mean driving velocity on the riding mode of

subjects
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Fig. 9 The weight shift on the riding mode of subjects
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Fig. 10 Error of equilibrium sense for improving the
equilibrium sense
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Fig. 11 Increasing ratio of equilibfium sense
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